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ABSTRACT 

 

Design solutions, pilot testing and industrial introduction of various 

stimulation methods to formation and bottom hole-zone have been success-

fully realized for many years of field development in Kazakhstan. For all 

that current oil recovery ratio for specified fields is relatively low.  

In connection with this development of new effective stimulation 

methods to formation and bottom hole-zone remains very actual task.   

New oil recovery method was developed using water-alternated-gas 

injection (WAG) in this dissertation. Different versions of WAG were in-

vestigated in laboratory conditions. It is found that, the increment of water 

flood displacement efficiency was: WAG with methane – 9,4%; WAG with 

nitrogen – 7,0%; WAG with methane plus SAR (surface active reagent) – 

12,0%; WAG with nitrogen plus SAR – 9,0%; during polymer water flood-

ing– 2,4%. Laboratory research results permit to recommend usage of in-

jected water and gas volume ratio in the range of 0,2-0,5 dependence on 

actual development conditions.    

Developed technologies for nitrogen-enriched air and hydrogen di-

sulfide- enriched water production during treatment of hydrocarbon gas can 

be widely used as working substance in maintenance of reservoir pressure 

in developed oil-gas fields.    

Flow diverting technology (FDT) was developed for formation stim-

ulation based on viscosity control of thickened water fringe. Residual oil 

displacement efficiency was investigated after water flooding with different 

modifications of thickened water fringe in laboratory conditions. It is 

shown that, maximal incremental oil production is reached 45% in viscosity 

fringe higher than the viscosity of the water used for flooding.   

A new method for selective bottom hole-zone treatment was developed 

by sealing of lower perforated interval with sand column and creating of clay 

plug on sand column for its sealing using wire-line technique container. 

WAG technology was designed based on geological model in expe-

rimental area, in “Kalamkas” field Ю-1С horizon. However it was recom-

mended to realize WAG technology by co-injection of gas and water into 

formation, with a treated SAR in a foam system form. The WAG techno-

logy realization dynamics of main aspects, including production of oil, liq-

uid and gas was obtained based on experimental area of hydrodynamic 

model and its adaptation to actual production history on the «Eclipse-100» 

software of Schlumberger. Herewith cumulative incremental oil production 
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was amounted 2699 thousand tons for 5 years. Experimental-industrial 

adoption of the WAG technology was started in the field according to rec-

ommended project. 

Pilot tests proposed by FD technology were carried out in “Uzen” 

field using POLY-T-101 polyacrylamide, Alcoflood, FP-307 in 2013. Mea-

sures were carried out in 73 wells. FD technology effectiveness analysis 

shown that, it reduces water cut and increase flow rate of the reacting pro-

duction wells. 171 of 311 surrounding wells responded to injection. Gen-

eral cumulative incremental oil production from implementation of the 

measures amounted 103,33  thousand tons in 2013.  
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Ol>IIJ,MI XAPAKTEPUCTUKA PA60Thl 

A1ny3.JlbHOCTb TeMbl. B HaCTOHlll,ee speMH np1·mp11TeTHhlM Hanpasne­

Hl1e:vt np11pocrn 3anacos Heq:rrn B M11posoi1 Heqne)J.06b1'-le HB.:UleTcsi pa3B11TI1e 

11 npOMblllL1eHHOe np11MeHeH11e cospeMeHHbIX l1HTerp11posaHHblX MeTOLlOB 

yse,111'-lemui He<t>TeOT;J.a'-111, KOTOpb1e cnoco6Hhl o6ecne'-111Th c11ttep1eT11'-1ecK11H 

3cpcpeKT B OCBOCHl111 HOBblX 11 pa3pa6aTbJBaeMhIX HecpTHHblX MeCTopmK,;1eHl1H. 

Pecny6n11Ka Ka3axcrnH no pa3Be;.I,aHHhlM 3anacaM BXO.Lll1T B .aecHTKy 

Kpy1rnei1urnx HecprnHblX )lep)l(aB Mttpa, ycTynasi OT)J.e,1bHbJM rocy;J.apcrnaM 

JlanIHCKOH AMep11Kl1, 0.11J1)1(HC10 BocTOKa, a TaK)l(C Pocc1111 11 CWA. no 

)l06bI'-le HCcpT11 Ka3aXCTaH 3aH11MaeT 18-e :vteCTO B M11pe. 0rKpbITl1C 11 BBO)l B 

npoMbllllJJeHH}'lO pa3pa60TKY B 19651. MeCTopO)l()lCHl1H Y3eHb SIBl1;10Cb 

3HaMettaTe,1bHbIM co6hJTl1CM B pa3s11T1111 HccprnHoH npOMhIWJJeHHOCTl1 Ka-

1axcTa11a. )la1ee, c Ha'-laJia 70-x ronos npollIJioro seKa 6bL111 OTKpbnhI TaK11e 

HccprnHbJe MCCTopm1<,aeH11H c TPYLlH0111s:1eKaeMhIMl1 3anacaM11, KaK Kapa­

MaH,ab16ac, Kapa)l(aH6ac, Ka'laMKac 11 ;J.p. 

3a )J,o,1rne ro)lbl pa3pa60TK11 yKaJaHHhIX MecTopo)l()J.eH11H yc11n1111M11 

np0113BO)lCTBCHHblX 11 Hay'-IHbIX oprnHl13aU11H 6bL111 ycrICWHO pearil130Ba­

Hbl npoeKTHblC pemeHl1SI, OllblTHO-npOMbllllJJCHHblC 11CllbITaHl1H 11 npo­

MblWJJeHHOC BHC)lpeH11e pa3JJl1'-IHblX MCTO;lOB B03)lCHCTBHH Ha n;iacT H 

np113a6oi1Hyt0 JoHy. 0)lHaKo, HeCMOTPH Ha JTO TCKYIUHH K03cpcp11u11eHT 

HecpTeOT)la'-111 Ha yKa3aHHblX MCCTOpO)l()leHHH OTHOCHTC.'IbHO HCBblCOK. 

B CBH311 c 3Tl1M pa3pa6o'IKa HOBbIX 3cpcpCKTl1BHbIX MCTO)lOB B03)lCH­

CTBHH Ha n.,1acT 11 np1na60HH}'l0 30HY OCTaCTCH BCCbMa aKTyaJibHOH 33)la'-ICH. 

U,e.'lb pa60Tbl - pa3pa6oTKa H np11MCHCHl1C HOBblX '.\1CTO)l0B B03.[{CH­

CTBl1H Ha nnacT 11 np111a60HHYIO 30HY CKBa)l(l1H. 

Ocuoeuble 1a)la'ln ucc.1e)loeauuH 
pa1pa6ornTh HOBbIH cnoco6 pa1pa60TK11 HeQ>n1Horo '.\1CCTopo)l(­

.L1.eH11j[ c np11MCHCHl1CM BO)l01330BOro B03)J,CHCTB11H; 

pa1pa60T3Tb 3Heproc6epernioru11e TCXHOJ10111H fIOJIY'-ICHHH pa6o­

'-111X a1eHTOB .Ll.JIH ll0.il,Ll,Cp)l(aHl1H nJiaCTOB010 )J,aBJICHHH; 

pa1pa60T3Tb HOBblH cnoco6 pa3pa6oTKl1 He<t>THHOro MCCTOp0)1(­

;J.CHl1H C IIOTOKOOTKJIOHeHl1CM 1a1yIUCHHOH BOLlOH; 

pa1pa60TaTb HOBblH cnoco6 CC.1CKTl1BHOro B03)J,CHCTBl1H Ha npo­

.1I.YKTl1BHblH nJiaCT. 

MeTOllbl perneHHH nocTaeneHHblX Ja)la'I 
CTocTas11eHtth1e Ja;J.a'-111 pcmaJIHCb nyreM np11MetteHttH reo110111'-1e­

cKoro, r11.apO.L1.l1HaMH'-ICCKOro MO.Ll.CJI11pOBaHl1j[, 3KCnepHMCHT3JlbHblX 11 

npOMbIC.lOBblX HCCJie)lOBaHHH. 
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Hay<tHaH HOBH3Ha 

pa.3pa6oTaH HOBhIH cnoco6 pa3pa60TKH He<t>nrnoro MeCTOpO)l(.LJ.C­

HHj{ c npHMeHeHHeM eo.uoraJOBOro 803.LJ.eHCTBHjj, B KOTOpOM B JaBHCHMO­

CTH OT peaHbHhIX ycJIOBHH pa.3pa60TKH o6oCHOBhIBaeTCj{ HCnOJih30BaHHe 

COOTHOWeHHj{ o6beMOB JaKatmeaeMblX ra3a HBO.LI.hi B .u11ana.30He 0,2-0,5; 
pa3pa6oTaHhI :Jtteproc6epera10m11e 1exHo,1orn11 nony<IeHHjj pa-

6olJHX areHTOB .LI.JUI no,U.LJ.Cp)l(aHHj{ nJiaCTOBOrO ,LJ,aBJieHHj{; 

pa.3pa6oTaH HOBbIH cnoco6 pa3pa60TKH tte<PrnHoro MeCTOpO))(­

.ueHHj{ c nOTOKOOTKJIOHeHHeM 3arymeHHOH BO,il.OH c HCnOJih30BaHHeM no­

JIHaKpHJJaMH.LJ.a MapoK POLY -T-101, A.1Ko<t>na,il., FP-307, KOTOphIH cno­

co6cTeye1 CHJ1)1(eHHIO o6BO,LJ,HeHHOCTl1 H nOBhIWeHHIO ,LJ,C611Ta .uo6h1Bal0-

lll.HX CKBa)J(HH; 

pa3pa6oTaH HOBhIH cnoco6 CCJieKTHBHOro 803,LJ,CHCTBHj{ Ha npH-

3a6ottHYIO 30HY CKBa)l(HH. 

3antHmaeMble noJJOiKeHHH 

1. HoBbie cnoco6h1 pa.3pa6oTKH He<PrnHoro :viec1opO)J(.LJ.eHHjj c npH­

MeHeHHeM BO)J.Ora30BOro 803.LlCHCTBHjj 11 c noTOKOOTKJIOHCHHeM 3arymeH­

HOH BO.LI.Ott; 

2. 3Heproc6epera10m11e TCXHOJionm flOJIY'ICHHj{ pa604HX areHTOB 

,[{JUI IIOMCp)l(aHJ-UI nJiaCTOBOro .uaBJICHHjj; 

3. Hoehitt cnoco6 ce11eKTHBHoro eo3.ueiic1011jj Ha np113a6oi1Hy10 30-

HY CKBa)l(HH. 

IlpaKTH<teCK3H 3H3'1HMOCTb pe1y.'lbT3TOB pa60Tbl 

Pa3pa6ornHHhitt cnoco6 pa3pa6oTKH He<f>rnHoro MCCTOpO)f()J.CHHj{ c 

npHMeHeHHeM eo)J.ora3oeoro eo3.ueiicTBHj1 3ammu.ett naTettTOM Pecny61111-

KH Ka3axcrnH N227065. HatJaTo onhITHo-npoMhIW,1eHHOe BHe;i,peHHe cno­

co6a Ha MecTopm1w.ettHH KanaMKac. 

Pa3pa6ornHHhitt cnoco6 pa.3pa6oTKH He<f>Tj{Horo Mecrnpo)l(;J.eHHj{ c 

nOTOKOOTIUlOHCHHCM 3arymeHHOH BO)J.OH (nOTOKOOTKJIOHj{lOlUaj{ TCXHOJlO­

rHj{) ycnewHo ette.upett Ha MecTopo)(<)J.eHHH YJeHh. AHa.1113 :J<t><PeKTHBHO­

cn1 TCXHOJIOrHH 00T B l(CJIOM nOKa.3aJI, lJTO H3 311 OKp)')KaIOlll.HX CKBa­

)l(J1H 171 O'TpearnpOBaJIH Ha 3aKalJKY noT. OpH 3TOM o6maj{ .LlOilOJIHH­

TCJibHaJI .D.06hI4a He<f>TH 3a 2013 ro.u COCTaBHJia 103,33 ThlC. TOHH. 

Pa.3pa6oTaHHhitt cnoco6 ceJieKTHBHoro 003.ueiicTBHj{ Ha npo.uyKTHB­

HhIH n11acT HC<t>Tera.30BOro H ra.30BOro MCCTOpO)(<)J.CHHH 3am11meH naTeH­

TOM Pecny611HKH Ka.3axcrnH N2275 l 0. 
Anpo6auHH pa6oTbl 

MaTep11anb1 .u11ccepTaUHH .LJ.OKJiaJlhIBaJIHCh H 06cy)l(.LJ.a.111cb Ha: 
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- Me:lK,Liyuapo.LlHOH Hay'-!Ho-11pa1<TH'-ICCKoi1 KoH¢>epeHUHH «CoepeMeH­

Hble npo6,1eMbl He¢>Tenl3oeoro 1<0M1L1e1<ca KaJaxcrnHa» - r. AKTay, 2011 r.; 

- Me)f{,LlyHapo)lHOH HaYLfHO-npaKrn'-lec1<oi1 1<0H¢>epeH'-l11H «l1HHOBa.J..{H­

oHHbJC npo611c:vtb1He¢>TeraJoeoro1<o:vtn11e1<ca Ka3axcrnHa» -r. AKray, 2013r.; 

- IV Me)f(ilyHapo)lIIOM Hay'-IHOM c11Mno311yMe «TeopHjf 11 npa1<r111<a 

11p11MeHeH11H :viero.uoe yeeJ111'-ICHl1H He¢>TeOT.Lla'-111 ruacTOB», r. Moc1<ea, 

OAO "BHI1lfoe¢>Tb", 2013 r. 
Ily6JIHl(aUHH 
110 MaTCp11a.Jia:vt ill1CCepTall1111 ony61111KOBaHO 15 rpy t..lOB, 113 KOTO­

pblX 6 crardi., 6 re311coe, 2 naTCHTa Pecny611111<11 KaJaxcrntt H I 3ajfBKa Ha 

11011y'-leH11e 11arettrn Pecny6JJHKH Ka3axCTaH. 

CTpyKTypa u o6beM pao0Tb1 
)l,HccepTaUHOHHaH pa6ora COCTOHT 113 BBe)leHl1H, Tpex LlaB, Cill1CKa 

JJ11TepaTypb1, BKJJIO'-la1011{ero 151 ttaHMeHoBaHHe H I 11pHJJO)f(ett11e. Pa6orn 

HUO)f(eHa Ha 200 crpaHHuax, co.uep)f(11T 35 rn6,1ml 11 34 p11cyH1<a. 

KPATKOE CO,UEPJKAHUE PAliOThl 
Bo eee)leHHH o6ocHoBatta aKTYa.JibHOCTb )]Hcceprnu110HHOH pa6o­

Tbl, ccpopMy;111poBaHbl ueJJb, OCHOBHbie 3a)la'-IH H yKa3aHa ee npaKTl1'-leCKaH 

'-lCHHOCTb. 

B nepeoii rJiaee lHlcceprnuH11 .aau ;nneparypHblH o63op, B '-laCTHO­

CTH )laH aHamn cyweCTBYIOlllHX MCTO)]OB l1HTeHc11¢>H1<aUHH .ao6bI'-IH 

Hec!>TH Ha MeCTOpO)f()]CHl1HX Ka3aXCTaHa, B TO:'vt '-IHC,le MeTO)lOB B03)leH­

CTBHH Ha npH3a6oi1Hy10 3011y Ha MeCTopo)f(.LteH11H Ka.JJaMKac 11 MeTo.uoe 

B03.Uei1cTBl1H Ha n11acT Ha MCCTopo)f(,UeH1111 Y3eHb. 

PaccMOTpCHO 6011bwoe 1<01111'-!eCTBO HCTO'-IHl1KOB no Meponp11HTl1j1M 

l1HTeHc11cp111<aUHH .ao6b!'-fl1 Hecprn Ha pa3jJl1'-fHblX :"vteCTOpO)f(iJ.eHHHX. 11oKa-

3aHO, '!TO Ja .uo:1r11e fOilbl pa3pa60TKH Ka3aXCTaHCKHX MeCTOp0)f()..lCHl1H 

ycHJJl1)JMH 11po1nBO.UCTBeHHbJX 11 Hay'-IHblX opraHH3aQl1H 6bIJll1 yc11e11rno 

pea.:11130BaHbl npOCKTHbIC peweHl1H, 11 BeJICH nOCTOHHHblH IJOHCK, OllblTH0-

11pOMblWJICHHble HCflblTaHHH 11 npOMbIWJJeHHOe BHe.upeH11e pa3,111'-1HhlX 

'.'v1eTO)_(OB B03)leHCTBl1H Ha n11acT 11 np113a6oi1Hy10 30Hy. 0.uHaKO, HeCMOTPH 

Ha )TO Te1<ym11i1 K03¢>qmuHeHT He¢>Teorn.a'-fl1 Ha yKa3aHHbIX MeCTOp0)f(.J.e­

Hl1H OTHOCHTeJlbHO HeBblCOK. B CBH3H c )HIM, pa3pa60TKa HOBbIX )¢>¢>eK­

TH8HblX MeTO.LtOB 803)..leHCT8HSI Ha !LJaCT 11 11p113a6oi1Hy10 30HY OCTaeTCH 

8eCbMa aKTY3.JlbHOH 3a)la'-lei1. 

Bo BTOpOH rJiaBe npirne.ueHbl ')KCnepH'.'v1eHTaJlbHbie HCCJ1e;l08aHJ1jf no 

pa3pa60TKC H08blX MCT0)108 803)..leHCT8HH Ha HJJaCT 11 11pH3a6oi1HYfO 30Hy. 
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)lm1 H3yl{emu1 npoueccoB BbJTeCHeHHJI Hect>TH BO,ll,OH, raJOM 11 MeTO­

,ll,aMH BO,ll,Orll30BOro B03,ll,eHCTBl1JI (BrB) C03,ll,aHa )KCnepttMeHTaJibHaJI 

ycTaHOBKa, OCHOBHbIMH JJ1eMeHTaMH KOTOpOH JIBJ1JllOTCJI: ropH30HTaJlbHO 

pacnOJ10)1(eHHaH HaCblnHaH MO,ll,eJ1h nnacrn, CHa6)1(eHHaJI o6pa3UOBbIMH 

MaHOMeT}JaMH H 3anopHhlMH BeHTHJ1JIMH, a TaK)l(e 6110KH ,ll,J]JI o6ecnel.feHHJI: 

TepMo6apH4eCKHX ycnOBHH npoBe,ll,eHHJI JKcnepHMeHrn; ct>HJ1bT}JaUHH l{e­

pe3 MO,ll,eJ1b nnacTa )l(H,ll,KHX ct>1110H,ll,OB (ttecl>Th, BO,ll,a); KOHT}JOJ1JI nepena,ll,a 

,ll,aBnemtH npH cl>HJibTpaUHH; 3aKal{KH B MO,ll,eJ1b nnacrn raJa BblCOKOro ,l],aB­

neHHH; c6opa, pa3,lleneHHH H aHaJIH3a BXOJl»meii H3 rn1acrn npoJlyKUHH. 

no,ll,roTOBKa MO,ileJ1H rrnacrn K 3KCnepHMeHzy BKJ1l04aJia B ce6H He­

CKO.'IbKO JTanoB. 

3rnn I. 06pa3UbI Keptta cHalfaJia pa36HBaJIHCb MOJ10TKOM, 3aTeM 

pa3MaJibIBaJIHCh B MeJihHHUe rpy6oro noMona no cocTOHHHJI necKa. Pa3M0-

110ThIH KepH )KCT}JarnpoBaJICJI OT OCTaTKOB Hect>TH cnHpTo6eH30,'IhHOH 

CMeCblO B np116ope C0Kc.11ern c nocne,ll,y10meii cyrnKoH np11 TeMnepaType 

80°C no npeKpameHHJI H3MeHeHHH ero Maccbl. 

B JKcnep11MeHTaJibHhIX 11cc11enoBaHHHX Hcnonb30BaJIHCb MO.ilCJIH 

n,1acrn ,ll,J]HHOH 71 CM H BHYT}JeHHHM }lHaMeT}JOM 3 CM. )laJiee npoH3BO,ll,H­

nach Ha6HBKa MO,ll,eJ1H pa.3MOJIOThIM KepHOM. 

3aTeM onpe,ll,enHnach npoH11uaeMOCTb MO,ll,en11 no a3oTy. CTp11 nony-

1.{emrn H~Horo 3Hal{eHlrn npoHHuaeMOCTH MO,ll,enh o6BH3hIBaJiacb 3anop­

HbIMH BeHTHJIHMH H B3BelllHBaJiaCb. 

3-ran 2. Mo,ll,e,1h HaChimaJiacb BO.llOH c onpe,ll,ene•meM npoHHuaeMo­

CTH no Bone, nopHCTOCTH 11 nopoBoro o6'heMa. B pa6oTe 11cno11b30BaJiach 

OTBaKyyMHpOBaHHaH MO,ll,CJ1b nnaCTOBOH BO.llbl. )lnH nonttoro HaCb!ll(eHHH 

MO,ll,e1111 Bo.uow 113 Hee YJlaJIHJ1CH B03.il.YX nyreM saKyyM11poBaHHH. 3aTeM 

npOH3BOJlH,10Ch HaChIIUCHHe MO}leJUt BO.llOH no,ll, BaKyyMOM. nocne HaCbl­

IUCHHH ~fO}leJ1H nnacTa BO.llOH onpe,ll,CJIJIJ1aCh ee npOHHUaCMOCTb !IO BO,ll,C 

cornaCHO CTaH,ll,apTHOH MeTO,ll,HKe. CTopHCTOCTh paCCl{HTh!BaJiaCb HCXO,ll,JI 

113 pa3HOCTH Mace MO,ll,eJ1H, HaCbllUeHHOH BO,ll,OH, H cyxOH. CTo,1yl{eHHaJ1 

pa3HOCTb Mace nepeCl{HTh!BaJiaCh Ha o6'beM ( c ~eTOM nnOTHOCTH MO)],e,111 

nnaCTOBOH BO,ll,bl), a paCCl{HTaHHhIH TaKHM o6pa.30M o6'heM nycTOT (nopo­

Bh!H o6'beM) B MO}leJ1H ,ll,eJ1HJICH Ha o6'beM nycTOH MO}leJ1H H nepeBO,ll,HJ1CH B 

npoueHThl (3Ha4eHHe nopHCTOCTH). 

3Tan 3. Monenh nnacTa HachIIUanach H30BHCK03HOH Mone11hf0 

Hect>TH BH3KOCThlO 11,5 Mna ·C Jll1H C03,ll,aHHH CBH3aHHOH BO.llbl H onpenene­

HHJI nO,ll,BH)l(HOCTH Hect>TH B nnaCTOBblX ycnOBHHX nyreM npoKalfKH l{epe3 

MO}leJ1b nnacTa Hect>TH JlO JlOCTH)l(eHH.11 He06XOJlHMOro 3Hal{eHH.ll BO,ll,OHa-
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CbtlUeHHOCTl1. Op11 'JTOM op11ettT11poBa:t11Cb Ha Cpe)lttee 3Hat.tem1e BO;J.OH3-

CbtlUeHHOCTl1 n;rncrn IO- IC, ttaxo.rvuueecJt B .UHanaJotte 3Hat.tett11i1 OT 0,4 

no 0,6. Mo.LlCJib n11acTa 6brna ycTattoB.11etta B BepT11K3..ilbHOM noJtO)!{ett1111, 

npOK34K3 tte¢Tl1 BeJiaCb CBepxy BHl13 )lJIJI Jiyt.twero BblTCCHeHJ151 BO.i.{bl. Oo 

.i.{0CTl1)!{CHHl1 tteo6XO)J.11MOfO 3Hat.teHl151 CBJ133HHOH BOJJ,bl, MO)lCJlb B03Bpa­

ma.i1acb o6paTHO B rop1130HTaJ!bHOe fIOJIO)!(ett11e. 

B pe3y11braTe on11cattttb1X Bbtwe onepau.1111 6b1JJl1 no.uroToBJiettbt MO)le­

,111 nnacrn c H34aJlbHOH ttc¢TeH3CbllUCHHOCTblO 11 cmnaHHOH BO.UOH )].JUI 11po­

Be.il.CHHJI 11CCJIC.UOB3Hl1H npOU.CCCOB Bb!TCCHCHl-UI tte¢T11. Op11 BblTCCHemm 

KOIITp01111pOBaJIOCb llOCTOJIHCTBO nJI3CTOBOro )..l3BJlCHWI., TCMnepaTypbt H 06b­

eMHOH CKOpOCTl1 33K34Kl1 BblTCCHJllOlUl1X arcHTOB (BO)lbl, raJa, pacrnopoB 

f1AB 11 no;111Mepa). 3aMepJ11111cb o6beM BbtWe)J.WeH H3 MOLJ.CJIH rLltaCTa npo­

LJ.YKU.HH (tte¢TH, BOLi.bi, raJa), BpeMJt OT6opa, nepena,u .il,3BJICHHJI. Do pe3yJib­

T3TaM 3KCncpHMCHT3 pacct.tHTblBaJ!HCb CJIC)lYIOIUHe BCJIH4HHbt: raJOBblH ¢aK­

TOp, o6beM npoKat.tKH BblTCCHJllOIUCfO areHTa, Km¢¢11u.11eHT BblTCCHeHWt., 

OCT3T04Hb!C H3CbllUCHHOCTH MO)le;rn tuacTa tte¢Tbl0, BO)lOH, raJOM. 

3aKaYKa 1'333 B 11JI3CT llOCJie OTOpOYKH BOLi.bi c f1AB npHBO)J.HT B nepe­

XO,'.lHOH 30HC K o6pa30B3Hl1IO flCHH0-3MYJibCHOHHOH CHCTeMbl, cnoco6cTBY­

lOIUCH 3¢¢eKTHBtto:viy Bb1Tecttett1110 tte¢TH H3 ILlacTa. Y:victtbwaeTCJt npopbIB 

ra3a B .i.J.06bJB3lOIUYIO CKB3)Kl1HY npH .i.J.aJibtteiiweii ee 3KCflJiyarnu.1111 11, O)J.HO­

BpCMCHHO, fl0Bblill3CTCJI ne6HT CKB3)1{HHbl. Ha ')TOM I1pHHU.11flC OCHOBatta Tex­

HOJ!OrHJI BO)J.OfaJOBOro B03.LJ.eHCTBWI. c 1tpHMetteHHeM tte¢TeBOLJ.OpaCTBOpH­

MblX DAB. Bb16op noaepXHOCTHO-aKTHBHbJX BemecTB, np11Mett11TeJibHO K 

TeXHOJl01'1111 BO)J.OraJOBOro B03ll,eHCTBHJI, OCHOBbtBaeTCJI Ha BCfleHl1B3lOIUHX 

CBOHCTBax c11cTeM «ttc¢Tb - Bo.aa, conep)!{awaJt OAB», wm «tte¢Tb - OAB». 

EcJIH fOBOp11Tb 0 T11ne nAB, KOTOpoe 33K34HB3CTCJI B n;mCT B BHll,e OTOp04KH 

BOJJ.HOro pacTBopa nepC.l-l BOll,OfaJOBblM BOJ)J.eHCTBHCM, TO HaH60JlbWHH 3¢­

¢eKT CJte,aycT 0)!{Hll,3Tb OT M3C110BOll,OpaCTBOp11MOro OAB, KOTOpblH 6y)leT 113 

BO.UHOfO pacrnopa nepeXO)lHTb B tte¢Tb, y;1yt.tWaJt ee CllOC06HOCTb Yll.Cp)!{11-

B3Tb ra3. Opoae)lettbl 11cc;1en0Battwi. nettoo6paJytomei1 cnoco6ttocT11 H30BHc­

K03ttoi1 MO)lCJIH tte¢TH MCCTopo)!(.il,eHHJt KaJJaMKac, KOTOpaJt HCflOJib30BaJJaCb 

B ¢H1IbT(J3U.HOHHblX HCCJIC.il,OB3HWl.X, a TaJOKe CMCCeH MaCJIOBO.ll,OpacTBO­

pHMblX f1AB c tte¢Tbl0 H BO.il.opaCTBOpHMbIX DAB c nJiaCTOBOH BO.LI.OH MHHe­

paJJH3au.wei1 113,12 r/11 np11 TeMnepaType T=42°C. J1cc11enoBa.HbI f1AB: Mac­

,10Bo)lopacrnop11MbIC CHOX-4315)], H CHTIX-48 lOA (npoH3BO.ll.CTBa ¢11pMbI 

«He¢TenpoMXHM», r. KaJattb); BoaopacTBopHMbJe HMK-KoM6H (npoHJBO.U­

CTBa 000 HTIK «MPT», r. MocKBa), perynuop necrpYK'fopa P)l,, TY-2499-

070-17197708-2003.B pe3yJibTaTe 11a6opaTOpHbIX HCC.lle.LJ,OBaHHH flO,lyt.teHO, 
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'ITO BcnemrnaeMocTb Hecprn, co.uep)l(amei1 He6011b11rne ;~o6aBKH Mac110Bo.uo­

pacrnop11MhlX nAB yeeJlH''IHBaeTCH Ha 9-12%. 
no pe3y,lbTaTaM TIOJlyqeHHblX 3aBHCHMOCTeH '.\fO)l(HO C)lellaTb BblBOJl 

0 TOM, 'HO MeTO.ilbl BO,llOra30BOrO B03.lleHCTBirn 11 no1111:viepHoro 3aBO.llHe­

HHR nOBblWalOT KOJcpcpHUHeHT BbJTeCHCHHH OCTaT04HOH noc11e 3380.UHeHHH 

Mo.ue1111 HecpTH MecTopo)l(.ueHHH KaJJaMKac. 

noJJHMepHOMY 3aBO,llHeHHIO COOTBeTCTBYCT HaHMeHhWHH KOJcpcp11-

UHeHT BbJTecHeHH.!1 no cpaBHeHHIO c MeTO.UaMH Bo.uora30BOro B03.llCH­

CTBHH. 3HaqeHHe KOJcpcp11u11eHTa BbJTeCHeHHH COCTaBHJlO 62% npH npo­

KaqKe 3,5 nopOBbIX o6beMOB n,1acTa BblTeCHHIOllJHX areHTOB. 

np11 BO.ll0fa30BO:vl B03.l].eHCTBHH D.OCTHralOTCH 60J1bWHe 3HaqeHHH · 

K03cpcp11u11eHTOB Bb1TeCHeH11H: npH 06h1qHoM BrB - oT 67 no 70 %, np11 

BfB c 11cnoJJb30BaH11eM DAB ewe Ha 2-2,5 % Bh1we. 0.uHaKo BrB cooT­

BeTCTBYIOT 60JlbWHe o6beMbl npoKaqKH OTOpoqeK BO.Ubl H ra3a OTHOCH­

TeJJbHO nOJTHMepHoro 3aBO.UHeHHH. 

Jla6opaTOpHbie HCCJJe.UOBaHHH nOKa3aJ1H, qTo HCn0,1b30BaHHC cyxo­

ro ra3a, co.uep)l(amero B ceoeM cocTaBe He MeHee 95 % MeTaHa, 6011ee 

npe.unoqTHTeJlbHO npH BO.UOfa30BOM B03)leikTBHH no cpaBHeHHIO c npH­

MeHCHHeM a30Ta, KaK B cJJyqae o6bJqHoro BO.l].Ora30BOro B03.ileHCTBHR, TaK 

H npH HCn0,1b30BaHHH nAB, KOTOpblH nOBbIWaeT CnOC06HOCTb HCcpTH 

y.uep)l(HBaTb ra3, B pe3yJThTaTe qero npouecc .llOBhnecHeHHH ttecpTH Bo.uo­

ra30BhIM B03JiettcTBHeM c 11cnOJJh30BaHHeM TIAB npoTeKaeT JcpcpeKTHBHee. 

IloKa3aHo, qTo B 11cc,1e)lOBaHHHX c .uera3HpOBaHHbJMH H H30BHCK03-

HblMH HecpTHMH MO)l(HO peKOMCH.llOBaTb CJJe.UylOIUCC COOTHOWeHHe o6be­

MOB 3aKaq11BaeMbIX ra3a H BO.Uhl: .UJIH MeTaHa 0,2-0,5; MH a30Ta 0,2-0,3. 
):LrrH peKOM6HHHpOBaHHbIX HJJH rn1aCTOBhIX HecpTeH )TO COOTHOWeHHC MO­

)l(eT 6bJTh TaKHM )l(e HJIH HH)l(e (HanpH'.'v1Cp, .UJIH yrneBO.llOpO.llHOro ra3a )10 

0,4), HO He BblXO.llRIUee 3a paMKH peKOMeH.uyeMOro COOTHOWeHHR 0,2-0,5. 
Hcxo.uH H3 BhiwecKa3aHHoro, B 3KCnep11MeHTaTJbHbIX 11ccJie.UOBaH11-

HX no oueHKe 3cpcpeKTHBHOCTH TexHoJJor1111 BrB np11MeH11Te,TJhHO K onbIT­

HOMY yqacTKY 3aJle)l(H 10-1 C MecTopo)l(.lleHHR Ka.naMKac, BhinOJIHeHHhlX 

Ha H30BHCK03HOH MO.UeJIH HecpTH, 6bIJIO Bhi6paHO CJJC.llYIOlllee COOTHOWe­

HHe o6oeMOB 3aKaq11BaeMblX ra3a HBO.Ubl: npH HCnOJlb30B3HHH MeTaHa 02-
0,5 (l: l), a3oTa 0,3 (l :3). 

PeaJIH3aU.HR Bo.uora3oBoro B03.lleHCTBHH BO MHOroM 3aBHCHT OT pe­

aJibHbIX ycJIOBHH pa3pa60TKH MeCTOpO)l(.lleHHH (.uaBJJeHHe npH .ueiicTBylO­

IUeH CHCTeMe nn.ZJ:, COCTOHHHe CKBa)l(HH, 06beMbl peaJIH3YCMOro raJa, 

HaJlH'IHe Heo6XO.llHMOro o6opy.uoBamrn H T.,ll.), npH 3TOM KOHKpeTHOe co-
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OTHOWemte o6beMOB 33K31JKl1 ra3a 11 BO.llbl .UOJDKHbl o6ocHOBbIB3TbC}I B 

COOTBeTCTBYIOlll11X npoeKTHblX .Ll,OKy:vteHTax, HO He BbIXO.D,11Tb 3a peKOMeH­

.il,OBaHHble npe,aeJibJ. 

L{aJiee paccMO'IpeHbI 3Heproc6epera10m11e TexHonorn11 no,1yqemu1 

rmoo6pmHbIX pa6oq11x areHTOB JlJijl no.a.aep)l(aHl1}1 nnacTosoro .D,aBJieH11J1. 

Pa3Jil1l{Hble oTpac;m npoMbIWJieHHOCT11, BKJIIOl{ajl Heqnera30.ll06bI­

Ba10ll.lY10, Heqnera3onepepa6aTb1Ba10my10, no 11po113BO,ll.CTBY MHHepaJib­

HbIX y.llo6peH11i1, no xpaHeH1110 npo.D,yKTOB, npoT11Bono)l(apHbie o6beKTbI 

Ha cyw11 11 Ha Mope HY)l(.llalOTC}I B 11cno.1bJOBaH1111 11HepTHbIX raJOBbIX c11-

cTeM, B Kal{eCTBe KOTOpb!X MO)l(CT 6b!Tb !1CnOJlb30BaH a10T. 

OpoMbIIUJieHHOCTblO np11H}!TbI Ha soopy)l(CH11e cJJe.lly10m11e MeTO.il.bI 

no.1yqeH11}1 aJorn: Kp110I'eHHbIH, MeM6paHHbIH, a.D,cop6u110HHblH. A6cop6-

u11ci1 Ha3bIBalOT npouecc nornoiuemrn pacTBop11Moro 1<0MnoHeHTa ra3o­

BOH CMecw )1(11.[(KHM nor,10T11TeJieM. Bb16op Tttna a6cop6ettrn onpe.D.eJrneTC}I 

q111111Ko-x11M11qec1<11Mtt csottcTBaM11 noTOKOB rma 11 )1(11.[(KOCTH. TaK, Hanp11-

!1.1ep, AJI}I oq11cTK11 yr,1eBO.llOPO.llHOro rma (MeTaHa) OT 6011bworo co.uep)l(a­

HI1}1 yr,1e1<11c.:mro ra3a (C02) B Kal{eCTBC a6cop6CHTa B npOMblWJieHHbIX 

Macwrn6ax np11MCH}leTC}I BO.lla, nocKOJibKY C02 o6na.uaeT BbICOKOH pacrno­

p11MOCTb10 B BO.Ue (B 28,4 pma 60JibWC, l{eM MCTaH). )J..;ui nOJ1y11eHHJl B03.lly­

xa, o6oraw.eHHOro a30TOM, TaJOKe MO)l(HO 11CfIOJib30BaTb BO.D,y. 

floCKOJibKY .u.;rn l1CfIO.:Jb30BaHHJI B03.Uyxa, o6orameHHOro a30TOM, 3al{a­

CTYIO 'Ipe6yeTrn BbICOKoe .D.aBJJeH11e, Hanp11Mep, JJ.,'UI JaKa'IKH ero B npo.uyK­

THBHbIH nJlaCT B UCJrnx llOMCp)l(aHHJI fIJJaCTOBOro .D,aBJICHH}I (Ilil)l), TO a6-

cop611110HHbIH npouccc 11ony11emui BOJ.L1.yxa, o6orameHHoro a30TOM, B pe)l(I1-

MC BblCOKOro JlaBJICHlrn MO)l(CT OKa3aTbC}I .llOCTaTOl{HO 3Q>cpeKTHBHbJM. 

0.uuaKo se,1111111Hy .ll3BJ1eH!1}1 a6cop6u110Httoro npouecca no.:1y11eH11}1 

B03.Uyxa, o6oramCHHOro a30TOM, CJle.llyeT OflTI1Ml1311pOBaTb He TOJlbKO c 

yqeTO:vt TCX napaMeTpOB, KOTOpLie 6y.Qyr Heo6XO)ll1Mhl .[(JI}! ero 3cpcpeKTI1B­

HOro 110.11yqemrn 11 noc,1e.ay10w.ero 11cnoJib30BaH!1}1 (Hanp11Mcp, .LJ.JI}I JaKa'l­

KH B IJJlaCT), HO 11 c yl{eTOM npOl{HOCTHOH xapaKTep11CTI1KH o6opy.llOBaH!1}1, 

a, C.'le.uo1:1aTeJibHO, l1 CTOI1:vtOCTl1 3Toro o6opyJJ.OBaHJ1}1, T.C. no pe3yJibTaTaM 

TCXHHK0-3KOHOM!1l{eCKOH oueHKH. c nOBbIWeHHeM MJ1Hepan113au1111 BO.Ubl 

pacTsop11MOCTb ra30B B Hew yxy.llwaeTC}I. 

C yqcro:vi Bbillle 113,1o)l(eHHOro, pa3pa6ornH a6cop6uwoHHhIH cnoco6 

nonyqeH11J1 B03.D,yxa, o6orameHHoro aJOTOM, B· TCXHo.:10rnqecKoM npouecce 

KOTOporo B Kal{CCTBe a6cop6ema 11CII0.1b3yeTC}I KaK o6h!l{H<UI, TaK 11 Mlrne­

pamf30BaHH3}1 BO.D.a, a caM npouecc ocyw.ecTBJI}leTc}I B a6cop6uwoHHOH K0-

.10HHe B pe)l(l1MC peuttpKyJI}IU.l1l1. 
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Ha MOpCKHX crauttoHapHbIX rmant>opMax a ucm1x npoT11so11o)l{apHoI1 

6e3onaCHOCTH B03HHKaeT norpe6HOCTb B HHepTHOM ra.Je, B KaqecTBe KOTopo­

ro MO)l{eT 6bITb HCnOJib30BaH 803.Uyx, o6orameHHblH a.30TOM . .[lmr era nony­

lfeHH.11 MO)l{HO HCnOJib30BaTb MOpCK)'IO MHHepaJIH30BaHH)'IO BO.Uy. CTpeAJIO­

)l{eHHa.11 3KOJIOrH4eCKH 4HCTa.!I TeXHOJIOrH.11 nO;lY4CHH.!I 803.Uyxa, o6orameH­

HOro a.30TOM, npe.uycMarpHBaeT B03MO)l{HOCTb era HCnOJib30BaHH.!I B Kal.feCTBe 

a'lbTepttaTHBbl 3aKaqKe B rmaCTbl yrneso.uopOUHbIX ra30B, 4TO n03BOJI.!leT co­

xpaHHTh ueHttoe yrneso.uopo.uHoe Chiphe H coI<paTHTb Bb16poch1 a.JOTa a aT­

Moc<f>epy, 4TO, KaK H3BCCTHO, conpoBO)l(JJ.aeTC.11 tteraTHBHblMH noCJIC)].CTBH.11-

MH, BID10Tb .uo CO.UCHCTBH.11 rno6aJibHOMY noTeni1eHHJO. 

B HacTo.11mee speM.11 .uo6bJ4a yrneso.uopo.uHhIX ra.JOB, co.uep)l{aIUHX 

ceposo.uopo.u, cocTasn.11eT 3Ha4HTeJihHYJO qacTb o6mero o6oeMa L1.06b1sae­

Moro ra3a. O.uttaKo B CB.!13H c .11.uoBHTOCTbJO ceposo.uopo.ua orpatt114HsaeTc.11 

ero .uonycTHMOe co.uep)l{aHHe a ra3e, no.uasaeMOM norpe611TeJIJO, a T3K)l{e 

ycTaH3BJIHB3JOTC.!I HOpMaTHBbl Ha era co.uep)l{aHHe B 803.Uyxe HaceJieHHblX 

MecT H a so3.uyxe pa6oqeJ1 30HbI. Co.uep)l{aHHe ceposo.uopo.ua B 04H1Uett­

HOM ra3e HOpMHpyeTC.11. 

CT03TOMY npH OCBOCHHH 11 3KCnnyaT3UHH He<f>Tera.JOBblX, ra30KOH­

.UCHCaTHbIX H ra.JOBblX MCCTOpO)l(JJ.CHHH pellleHHe sonpocoB YTHJIH3aUHH 

nonyrHhlX He<f>T.!IHblX H npHpO.UHblX yrneso.uopo.uHblX raJOB, co.uep)l{alUHX 

ceposo.uopo.u, CB.!133HO c 3arpaTHblMH MeponpH.!ITH.!IMH no opraHH3aUHH HX 

04HCTKH. 

HeMaJIOB3)1{HhlM tte.uocTaTKOM H3BeCTHbIX cnoco6os <f>tt3HqecKoi1: 

a6cop6uHH JlBJl.!ICTC.11 H TO, 4TO OHH n03BOJI.!IJOT TOJlbKO 110BbilllaTb KOHUCH­

Tp3UHJO ceposo.uopo.ua, H3BJieKaeMoro H3 04HIUaeMoro raJa. L{n.11 nonyqe­

HH.11 )l{e TosapHoro npo.uyKTa, co.uep)l{amero cepy, rpe6yeTc.11 ycrattOBKa 

nepepa6oTKH CKOHUCHTpHposaHHOro ceposo.uopo.ua. CTpH JTOM 06pa3ycTCJ1 

nOTOK OCTaT04HblX «XBOCTOBbIX» ra.30B, B KOTOpbIX co.uep)l{aHHC Bpe.UHblX 

KOMnOHeHTOB scer.ua npeBbilllaeT .uonycTHMbie HOpMbl. 

B CBR3H c H3JIO)l(eHHbIM .un.11 04HCTKH yrneso.uopo.uHbIX raJOB OT ce­

poso.uopo.ua npHMeHeHHe H3BCCTHblX cnoco6os <f>H3H4CCKOH a6cop6UHH c 

HCnOJib30BaHHeM B ICal.feCTBe a6cop6eHTa (nornomaJOmeif )l{H.UICOCTH) op­

raHHqeCKHX paCTBOpHTCJieH B onpe.ueJieHHblX ycJIOBHJ1X OKa3bIBaeTC.!I He­

peHTa6eJibHbIM (B CJiyqae He60JiblllHX o6oeMOB .uo6bIBaeMoro Ha MCCTO­

po)l(JJ.emrn yrJieso.uopo.uttoro Cbiph.11, y.uaneHHOCTH npoMbICJIOBbIX o6oeK­

TOB OT MOIUHOCTeH no ra.3004HCTKe H raJonepepa60TKe, Ha MOpCKHX CTa­

UHOHapHblX nJiaT<f>opMax H .up.). 

Peai1113osaTb a6cop6uHOHHbIH npouecc oq11cTKH yrneso.uopo.uHoro 
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ra3a OT ceposo.ri.opo)la (H2S) c ttcnonhJOBaHtteM B Ka'leCTBe a6cop6eHTa 

BO)lhl co c6pocoM npOJl.YKTOB pereHepautttt BOJl.bl B 3TMoc<Pepy HeB03M0)1(­

HO, T3K K3K cepoBO)lOpo.ri. .llBJl.lleTC.11 o-rpaBJl.lllOJJ.lHM semeCTBOM H c6poc era 

s aTMoc<Pepy KaTerapw-1ecKtt JanpemeH. 04ttCTKa npo.ri.yKTOB pereHepautttt 

HJBeCTHblMH MeTO)J.3Mtt OCJIO)l(HHT TeXHO;lOrtttieCKHH npouecc H C)leJJaeT 

era HepeHTa6enhHhIM. 

3a)la'la pewaeTc.11 c ycnosHeM 'ITO a6cop6uttoHHhIH npouecc O'lttCT­

Ktt yrneBO)lOpO)lHOra raJa OT H2SBO)lOH COBMemaeTC.11 c fl0)134eH :HOH BO­

JI.hi, o6orameHHOH cepoBO.ilopo)loM, nocne .ri.06asneHtt.11 B Hee 6aKTepttutt­

Jl.OB, UO)l3BJl.lllOJJ.lttX )l(JiJHeJ1.e.llTe,1hHOCTb cy11b<PaTBOCCT3H3B-JlttB3l01UHX 

6aKTepttH (CBI>), B CHCTeMy 110)1JJ.ep)l(3HHJI nnacTOBOra Jl.3BJleHtt.ll (nn,z:o 
Ha npHb1 BbJCOKOHanopHblX H3COCOB, H 4epe3 HarHeTaTeJibHbie CKB3)1(HHbl 

33K34ttB3CTC.ll B n,1acT. 

CTpeJ1.J1araeMaJ1 TeXHOJIOrmt O'IHCTKH yrneBOJl.OpOJl.HOra r333 OT ce­

pOBOJl.OpOJJ.3 3KOJIOrtt'leCKH 6e30Il3CH3, o6ecne'IHB3eT BbICOKYIO 3311.lHTy 

OKp)')K3l01UeH cpe)J,bl tt He 'Tpe6yeT yrn;JH33Ulm O'Tp360TaHHbIX XHMH'Ie­

CKHX pe3reHTOB. 

P.11J1. 11ccJie)J,oB3Te;1eH: npe)1.llar3eT ceposo)lopo.ri. 33K34HB3Th B HH)l(eJie­

)1(311.lHe BOJl.OH3Chill.leHHhie HHTepBaJihI npOA)'KTHBHora 1IJ1acrn. T3Koe npeA­

JJO)l(CHHe 06ec11e'IHB3eT rapaHTHlO Toro, 'ITO nocTynHBWHH B IlO)J,CTHJ13l01UHe 

BOJl.bl ceposo.ri.opo.ri., o6JJ3)13l01UHH 3H34HTeJlhHO Jl)"IUICH pacrnopttMOCTblO B 

BO.LJ.e, 'leM B He<PTH, H3XOJ1..11Cb BO.LI. 60JibllIHM Jl.3BJleHtteM, 'leM BhIWe Jie)l(am11e 

He<PTe- HJIH raJOH3Chlll.leHHbie 0,13CTbl, He 6yAeT Bhl)],emtTbC.11 HJ BO,Llbl H no­

CTYTI3Th B npOJl.YKTJiBHhJe nnacrht, H3CbIIUeHHhte yrneso)lopoLI.aMH. 

YK333HHoe npe)l.IIO)l(eHHe p3cUittp.11eT B03MO)l(HOCTH HaMH npe)l.IIO)l(eH­

HOH TeXHO;lOrntt 36cop6u110HHoro cnoco6a O'IHCTKH yrneBOLlOPOJl.HhJX raJoB 

OT cepOBOLI.Opo.ri.a, KOrJl,3 B K34CCTBe a6cop6eHTa HCilOJih3YeTC.ll BO)J.a, KOTO­

pyro 33TeM, co 3H34HTeJihHhIM COLI.ep)l(3HHeM B Hett ceposo.nopo)la, MO)l(HO 

6y)leT 33K34HBaTb B Il0)].CTHJ13l01UHH BOJl.OH3Chlll.leHHblH HHTepBaJI npOAYK­

THBHOro n,1acrn, He onacrutcb Bhl)],eJ1eH11.11 113 JTOH BOJl.hl ceposo.nopo)la H no­

cry1meHH.11 ero B npOJJ.)'KTHBHhie llJ13CThl, co.ri.ep)l(alUHe yrneBOLI.OPOJl.hl. 

CTpe)l.IIO)l(eHHa.11 TeXHOJIOrtt.11 36cop6U110HHOro cnoco63 O'IHCTKH yr­

JleBO;:J.OpOJl.HhIX raJOB OT cepOBOJJ.OpOJl.3 ll03BOJI.lleT npOH3BOJl.HTb 3TOT npo­

uecc np11 BhJCOKOM co.ri.ep)l(aHtt11 ceposo.nopom1 B yrnesoLI.opo.nHoM raJe 11 

'Tpe6yeMhIX ycJIOBH.llX npouecc3 no )J.asneHHJO 11 TeMnep3Type. 

K3K noKaJaTJ onhn p33pa6011rn He<PT.llHhIX Mecropo)l(.LJ.emrn, npopbIB 

33K34HB3eMbIX BO.il no fL13CT3M npHBO)J,HT K npe)l(.LJ.eBpeMeHHOMY o6BOJJ.He­

Hl1l0 CKBIDKl1H Jl.O 80-90%, 3 CYMM3pHbIH crr6op He npeBblllI3eT 40-50% 113-
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BJleKaeMhlX Ja11aCOB HecpT11. 06beKTl1BHOH He06XO).l.11MOCThlO yseJIJ11-IeHm1 

oxsaTa MeHee npoH11uaeMOH '!aCTl1 npO.i..\YKTl1BHOro n,1acra B03.UCHCTBl1eM 

np11 nporpecc11py10meM 06so.nHeH1111 HBJUICTCH orpaHH'!eH11e cp11:1h 1pau1111 

He<fneBhITeCHHIOlllero areHTa no npOMhIThlM JOHaM KOJLieKTopa. 3To .[(OCTH­

raeTCH np11MeHeH11eM nOTOKOOTKJIOHHIOllll1X TeXHOJIOrttH (TIOT).TexHo,1om11 

OCHOBaHhl Ha JaKa'!Ke B HarHeTaTeJibHhle CKBa)!(HHhl orpaH11'!eHHhlX 06bCMOB 

BO.UHhlX paCTBOpOB 110Jil1MepoB, npe.nHaJHa<IeHHhIX )l,lH CHl1)!(CHl1H 11pmrnua­

eMOCTl1 BhICOKonpOHHUaeMhlX npOCJIOeB llJiaCTa (BIIJ10Th Lf.O 11X 6.10K11posa­

HIDI), Bh!paBHl1BaHl1IO npHCMl1CTOCTl1 CKBa)!(l1Hhl no pa3pe3y n,1acTa 11, TeM 

caMb!M, C03.[(aHHIO 60,1ee paBHOMepttoro cppOHTa BhITCCHeHml 11 yMeHhWCHl1JI 

npoph!BOB BO.llhl B .no6h1Ba10llll1C CKBa)!(HHhl. 

B Ka'!ecTse TIOT Hawen w11p0Koe npoMhIWJieHHoe BHeJ.1.pett11e cnoco6 

JaKa'!KH B 11JiaCT BO.llHOro paCTBopa BhICOKOMOJICKYJ1HpHoro xopomo pacrno­

pHMOro B BO.llC nOJil1aKpllilaMl1.lla (TIAA) c KOHUCHrpau11ci1 0,05-0, 1 :viac.%. 

TipH TaKOH KOHUeHrpau1111 no11y'!aeTCH BH3Kl1H pacrnop, 06,1aJ.(a10llll1H crpyK­

TYIJHO-MexaHl1'!eCKl1Ml1 csoH:cTsa:--111 11 noHl1)!(CHHhIMH c11JiaM11 nosepxttocT­

ttoro HaTH)!(CHl1JI Ha rpaH11UC c HC<f>ThlO. 

OcymecTRJlHTh HenpephIBHYIO JaKa'!KY JarymeHHOH BO.llhI He pau110-

HaJihHO. 3Kcnep11MeHTaJihHhlMl1 l1CC,1e.noBaHl1HMl1 11 npOMhlCJIOBhIMH 'JKCne­

p11MCHTaMl1 LlOKaJaHO, 'ITO )l,1H OnTl1Ml13aU11l1 npouecca B npO.i..\YICTHBHhIH 

nnacT .nocTaTO'!HO 1aKa'!aTh oTopo'!KY JarymeHHOH BO.llhI B o6beMe 15-25% 

OT noposoro o6beMa n;iacra, Kornpy10 JaTeM npoTaJIKHBalOT o6hI'!HOH BOLlOH. 

B ,1a6opaTopHh1x ycnoBHHX 11cc;1e.nosaHhI K03cp<fmu11eHThI BhITecHe­

Hl1H OCTaTO'!HOH HC<f>T11 nOCJIC JaBOL{HeHHH JaKa'!KOH paUl1'!HhlX MOLlH<fl11-

Kau11i1 OTOpO'!Kl1 JarymeHHOH BO.llhl. TioKaJaHO, 'ITO MaKCl1Ma.lbHall .no-

110JIHl1TeJihHaH )J,OOhI'!a He<f>T11 ).l.OCT11raeTCH npH BH3KOCTl1 OTOIJO'!KH Ha 

45% Bh!We BH3KOCTl1 BO.llhl 11CnOJih3yeMOH .U,1H JaBO.i..(HCHl1ll. 

Ha ocHoBe 3Kcnep11MeHTaJihHhIX 11cc,1c.noeatt11i1 npe.iJ.JIO)!(eH HOBhIH 

cnoco6 pa3pa60TKH HCcpTHHOro MeCTOp0)!(.lleHl1ll: c noTOKOOTKJlOHeH11eM 

3aryrueHHOH BO.ilOH, OCHOBaHHhIH Ha peryn11poBaHl1l1 Bll:3KOCTl1 OTOpO'IKH 

3aryrueHHOH BO.LI.hi. 

3a)].a'!eH ll:BJlll:eTCH nOBhIWeHHe 3<f>cpeKTl1BHOCTl1 cnoco6a pa3pa60T­

Kl1 BHOBh OTKphIThIX, He BCTyn11Bll!l1X B 3KCnJiyarnu1110 He<f>Tl!HhlX MeCTO­

pO)!(L{em1H:, 11 MeCTOpO)!(L{eHHH, pa3pa6aThIBalOlUHXCll c HCOnpe,L1.eJieHHhlM11 

YCJIOBHHMH. 

CymttocTh npe.n.naraeMoro cnoco6a JaKJlIO'!acrcll B 11osh1wctt1111 J<f>­

cpeKTIIBHOCTH pa3pa60TKl1 npO.UYK"fl1BHOro nnacra MCCTOpO)!(L{CHHll, CO.iJ.Cp­

)!(aruero tte<fnh Bh!COKOH BHJKOCTH, nyreM JaKa'!KH B JLlaCT Jaryw.eHHOH BO.LI.hi 

12 



onTl1M3-lbHOH BJl3KOCTl1, 06ecneimea10mei1 MaKC11MaJlbHOe 113BJie'lemte 

He<t>T11 3a eech cpoK pa:ipa6oTKH npo.nyKTl1BHOro OJiaCTa MeCTOpo)l(,[J,eHJ.UI, 

xapaKTep113y10werocJ1 CJIOl1CTOH npott11uaeMOCTHOH Heo,;umpo,nHOCTblO. 

OocTaa'IeHHM 3a,u.aqa pernaeTCJI TeM, 'ITO COOC06 pa.3pa60TKl1 He<t>TR­

HOrD MeCTOpo)l(,[J,eHl1JI c noTOKOOTK.HOHeHHeM 3arymeHHOH BOJJ:OH, BK.HIO'lal0-

lll11H Bb1TeCHeH11e BJl3KOH ue<t>T11 OTOpO'IKOH 3arymeHHOH BOJJ:bl c 011Tl1MaJih­

HOH eeJIH'IHHOH Bst3KOCTl1 c nocJie.ny10m11M ec npoTaJIKHBatt11eM o6bl'IHOH 

BO,UOH, np11 )TOM OnT11Ma.ilhHM ee.ll1'1HHa BJl3KOCTl1 onpe.nem1eTCJI nyTeM no­

C1]1oeHHJI Kp11BOH 3aBHCl1MOCTl1 o6bCMOB He<t>T11, BhJTeCHeHHhlX 3a eech cpOK 

pa.3pa60TKl1 c HCOOJib30BaHHeM OTOpO'-lKl1 3arymeHHOH BO.Ubl Pa.3JIH'IHOH BJl3-

KOCTl1, OT COOTBeTCTBYIOIUHX BeJil1'1HH 8Jl3KOCTH OTOp0'1Kl1 3arymeHHOH BOJJ:bl 

nyTeM np11MeHeHHJI JIOKaJihHhlX ;'J,HHaMH'leCKl1X MO,neJieH B BHJJ:e KOHe'IHO­

pa.3HOCTHOro ypa8HCHl1JI, no HeCKO;JbKHM KpaHHHM TO'IKaM H3BeCTHOH 3aBH­

CHMOCTH, nepec111oeHHOH 8 ac11MnTOTl1'1eCKMX KOop;:urnarnx. 

B npouecce pa3pa6oTKH tte<t>uHhIX H ra30BhJX MecTopo)f{)leHHH eo3-

Hl1KaeT Heo6xo,n11MOCTb B 803Ll.eHCTBHH qepe3 nepqiop11poeaHHhIH l1HTep­

ear1 3KCn.1yaTaUHOHHOH KOJ'IOHHbl Ha npo,nyKTl18HbIH nnacT .no6b1Bal01UHX 

11 HarHeTaTeJibHhIX CKBa)f<IfH pa3Jil1'1HhIMl1 cnoco6aM11 c ueJihlO noBhJllle­

HHR ero npo.nyKTl1BHOCTl1, orpaHH'leHHJI eo.no11p11TOKa (.no6b18al01Ul1X 

CKBa)f(HH), yeeJil1'1CHl1JI np11eMl1CTOCTH (HarHCTaTeJihHhlX CKBa)f(HH) H T.Il. 

np11 )TOM B CKBa)f(HHe no pe3yJihTaTaM reocp113H'leCKHX H rHJJ:po.n11HaM11-

'leCKl1X 11cc.1e.noeaH11H HaMel.{aeTCJI l1HTepear1 803).J.eHCTBHJI Ha npo.nyKTl18-

HblH llJiaCT onpe.u.eJisteTCJI COOTBeTCTBYIOlllHH MeTO.U 803.U.eHCTBHJI: rn.npo­

pa3pb1B llJiaCTa (!PO), COJIJIHOKl1C,10THhie o6pa60TKl1 (CKO), peMOHTH0-

1130JIJIUHOHHble pa60Tbl (PHP) H .np., conpoBO)f()J.alOIUHCCJI 33Ka'IKOH B 

HaMC'ICHHblH 11HTepeaJI npo.nyKTl1BHOro nJiacrn pa3JIH'IHOro po.na pa60'IHX 

areHTOB: )1(11.lJ.KOCTH pa3phIBa, c nocJie)J.yl01Ul1M 3aKpern1eH11eM 111emHH 

nponaHTOM, ueMeHTHOI'O pacTeopa, nOJ1HMepHblX COCTaBOB, 06Jia.u.a10iu11x 

n08hIWeHHOH BJl3KOCThlO, paCTBOpHTeneH: H .np. 

B .u.aHHOH pa6oTe npc.ncTae,1etta pa3pa6oTKa cnoco6a ceJieKTHBHOro 

803.llCHCTBHJI Ha npo.u.yKTHBHhIH nnacT l.{Cpe3 nep<t>opwpoeaHHYIO 3KCnnya­

TaU110HHYIO KOJIOHHy, 06ccne'll1Ba101Uero 6oJihWYIO Ha.u.e)f(HOCTh cnoco6a 

H )KOHOMHl.{eCKYIO )<t><t>eKTl1BHOCTb. 3To .U.OCTHraeTCJI TCM, 'ITO npH npose.ue­

Hl1H pa60T no ceJICKTHBHOMY 803.U.eHCT8HIO Ha Cpe.UHl1H ( cpe.U.HHH H BepXHHH) 

HHTepBa.11 npO.uyKTH8HOro IUiaCTa HIDKHIDf (HH)KHHH H cpe.U.HHH) HHTepea..1 

npOJlYKTHBHoro n;iacm, He no.u.1e)f(a1UHH eo3nei1cTBHIO, nepeKpbIBaeTCR nec­

'HiHhIM CTaKaHOM c repMeTH3Hpyromei1 ero caepxy rJIHHHCTOH nonyllJKOH, 

ycmuoeKa KOTOphIX npOH3BO.U.HTCR c noMOlllhlO KOHTeHHepa, 111aHcnopTHpye-
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Moro B CKBm1arny no 3KCrmyaTaUHOHHOH KOJIOHHe B HJ.1)f{HHH (HH)l(HHH H cpen­

HHH) HHTepsan npo.uyKrnsHoro rmaCTa c noMOlll.hlO KaHaTHoH TexmtKH (nonb­

eMHHKa c .1c6CJJ.KOH). OTi<phITHe KOHTeHHepa npOH3BOL{J.1TCll, HanpHMep, npH 

ynope Ha Ja6oi1:. B c.11y1me Heo6xonttMocrn, B HHTepsane npo.IzyKTHBHoro rLla­

CTa, HaMelJeHHoro K smnei1CTBl1!0, npenycMalpHBaeTCH nposeneHHe nosTop­

HOH K)'M)'nHrnBHOH wm necKOClpyHHOH nep<t>opawrn, 'ITO noBhirnaeT 3cp<t>eK­

rnBHOCTh ce.1eKTl1BHOro B03.lleHCTBHll. Dp11 He06X01lHMOCTI1 JaIUHrnTh OT B03-

.ueHCTBl1ll 11 sepxHHH HHTepsan npo.ll)'KTHBHOro nJiaCTa, OH nepeKphIBaeTCll na­

KepoM, KOTOphIH cnycKaeTcR Ha HKT. 3aTCM npo113B0)..{11TCH ceJieKTHBHoe BOJ­

neH:cTBHe Ha Cpe.llHHH 11..111 sepXHHH HHTepBan npO.ll)'KTI1BHOro rmaCTa COOTBeT­

CTB)'IOllll1M MeTOllOM (IPD, CKO, Pl1P 11 np.).Docne nposeneH11H ceJieKT11BHo­

ro BOJL{eHCTBHll Ha COOTBeTCTB)'IOllll1H 11HTepBa.JI nponyKrnBHOro rmacrn, naKep 

HJ CKBa)l(l1Hhl 113BJieKaeTCll, neclJaHhIH CTaKaH c r.JIHHHCTOH nonywKOH BbIMhl­

BalOTCll OObllJHbIM cnoco6oM, T.e. qepe3 HKT 11 )'CTbeB)'IO ro:IOBK)' o6paTHoi1: 

llpoMblBKH, JLlH c 11cnOJibJOBaH11eM nepenosoH: KOJITI0611HrOBOH TeXHOJIOrHl1, 

JaTCM B CKB3)!(11He yCTaHaBJIHBaeTCll COOTBeTCTB)'IOIUee 3KCrmyaTal.illOHHOC 

o6opynosaHHe 11 OHa BBO)lm'Cll B 3KCILlyarnu1110. 

DpettMymecTBOM npell.JlO)l(eHHOro cnoco6a ceJieKTHBHOro soJneH:­

CTBl1H Ha cpenHl1H HJIH BepXHl1H 11HTepsaabI npOL1)'KTl1BHOro nJiaCTa llBTilleT­

Cll TO, 'ITO .iVIll ero ocymecTBJieHl1ll He rpe6yeTCll, npoBe.ilCHl-IC 1PYilOCMKl1X 

pa6oT no HaMblB)' B Hl1)1(HCM (H11)1(HeM H cpenHeM) 11HTepsa.Jie npO.ll)'KTHB­

HOro m1acTa neclJaHoro cTaKatta, c nocJieny10IUl1M BbIMbIBOM ero 11JJIHWKa, 

TaK KaK Hl1)1(Hl1H (HH)l(HHH H cpe.llHHH) 11HTepBaJI npo;I.)'KTl1BHOro rIJ1aCTa, He 

II01l.Jle)l(alUl1H B031lCHCTBHIO, nepeKpbIBaeTCll nec'IaHblM CTaKaHOM c rcpMe­

Tl1311p)'IOlllHM ero CBepxy rJil1HHCTOH flOLl)'WKOH, )'CTaHOBKa KOTOpbIX ocy­

mecTBJlllCTCll c 11CflOJlb30BaHl1CM KOHTeH:ttepa, rpattcnopT11pye'.\1oro B CKBa­

)1(11H)' no )KCnJiyaTaUHOHHOH KOJIOHHe B Ja.uaHHblH 11HTepsaa npO.ll)'KTl1BHO­

ro nnacrn c HOMOIUblO KattaTHOH Textt11K11 (nO.ilbeMH11Ka c Jie6e)..{Kott). Kpo­

\fe Toro, np11 npOBC.llCHl1H pa:Uil11IHOro po.ua Mcponp11HTl1H no B03.lleHCTBl1!0 

Ha Ja)laHHblH HHTepBa.JI npOll)'KTHBHOro JIJiaCTa Ja C'ICT repMeT11JaUl1H nec­

qattoro CTaKaHa rJil1Hl1CTOH no.uyrnKOH qepe3 Hero He 6yneT <i>HJibTpOBaTbCll 

pa60lJall )1(11.llKOCTb B HH)l(HHH (HH)l(HHH 11 cpe.uH11H) l1HTepsa,1 npO.il)'KTl1B­

HOro nJiacTa. 3TO o6ecne'IHT ceJICKTl1BHOCTb B03.llCHCTBHll H HCKJllO'IHT 3a­

rpH3HeHHe neclJattoro cTaKaHa OT npoHHKHOBeH11H B Hero pa6o'Iero areHTa, 

o6JierlJHB onepau1111 no ero nocJie.uyiomeMy BhIMhrny. 

Dpe.u.1araeMhIH cnoco6 ocymecTBJIHCTCll CJie.llylOIUHM o6pa30M. 

B CKBa)l(HHe, HaMc'IeHttoH: K np0Be.llett1110 Toro 11.111 11Horo cnoco6a 

B03.lleHCTBl1ll Ha npO.ll)'KTl1BHblH nJiaCT, no pe3)'.lbTaTaM reo<t>11311qecKHX 11 

14 



n1.upo.u1rnaMl1'leCKHX HCCJJe.UOBaHHH onpe.uemreTCJI HHTepBa.JI B03)WH­

CTBHJI. flpH He06XO.ilHMOCTH, Iipc.uycMaTJ)HBaeTCJI npoee.ueHHe B HaMe'iCH­

HOM HHTepaane npo.uyKTHBHoro rrnacTa, no.u;1e*amero BoJ.uei1cTBHIO, no­

BTOpHaH KyMy,uTHBHaH m111 necKocTpyi1HaH nepqiopauHH, 'iTO noeb1wacT 

Jct>ct>eKTHBHOCTb ceneKTHBHOro B03.UeHCTBH'1. B TOM c11yqae, ecm1 nepct>o­

pttpoaaHHbIH HHTepsa..i npo.uyKTHBHOro nnacrn, He no.u,1e*am11i1 so3.uei1-

CTBHIO, pacnonaracTC'1 B ero HH)l(HeH (cpe.uttei1) 'iaCTH, TO 'HOT HHTepaa.1 

nepeKpb1aaeTC'1 nec'iaHblM crnKaHOM c repMeTH3Hpy10mei1 ero cacpxy 

rJJHHHCTOH no.uywKH BblCOToii 2 M, c HCCTOJ1b30BaHHeM KOHTeHHepa, cnyc­

KaeMoro B 3a)laHHblH HHTepsa1 CKBa)l(HHbl c nOMOUlblO KaHaTHOH TeXHHKH H 

no.ubeMHHKa c ne6e.uKoi1. OTKpbITHe KOHTei1Hepa npomBO.ilHTC'1, HanpHMep, 

npH ynope Ha Ja60H. rnHHHCTa'1 CTOllYWKa Ha):( lleCt!aHblM CTaKaHOM BblCO­

TOH 2 M, HCXO)l'1 H3 npOMbICJJOBOro OllbITa, BnOJJHe )lOCTaTO'iHa L(JIJI o6ec­

net.teHHJI repMeTH4HOCTH ncpeKpblTHH. B TOM cnyqac, ecn11 B03.Uei1cTBHIO 

110)..IBCpracTC'1 cpe,UHHH HHTepBa.JI npo.uyKTHBHOro nnaCTa, H B03HHKaeT 

HC06XO.ilHMOCTb Jall{HTHTb OT B03)leHCTBH'1 H BCpXHHH HHTepBa.JI npo.uyK­

THBHOro nJJaCTa, TO OH nepeKpbIBaCTC'1 naKepoM, KOTOpblH cnycKaCTCJI Ha 

HKT. 3aTeM npoH3BO.LlHTC'1 ceneKTHBHOe aoJ.ueAcTBHe Ha cpe.UHHH (HJJH 

BepXHHH) HHTepBa.JI nponyKTHBHOro nnaCTa COOTBeTCTBYlOll{HM MCTO.ilOM 

(rPfl, CKO, PHP) 

flocne npoBe;:J.eHH'1 ceJJCKTHBHOrO B03;:J.CHCTBH'1 Ha HaMe'ieHHbIH HH­

TCpBaJI npOJlYKTHBHOJ'O n,1acTa, naKep H3 CKBa)l(HHbl H3BJJeKaeTC'1, nect.ta­

HbIH CTaKaH c rJJHHHCTOH 110.UyuIKOH BbIMbIBaIOTCJI o6bll{HbIM cnoco6oM, T.e. 

LJepe3 HKT H ycTheaym ro;10BKY o6paTHOH npoMbIBKH, mm c 11cnoJJbJOBa­

HHeM 11epeL10BOH KOJTTI0611ttrOBOH TeXHOJJOrHH, 3aTeM B CKBa)l(HHe ycTaHaB­

JJHBaeTCJI COOTBeTcTBy10mee JKcnnyarnu110HHOe o6opy.uoaaHHe H Otta BBO­

.ilHTCX B JKCrIJJyaTau1110. 

B Tpen.eit nrnee ,'lHcceprnu110HHOH pa6oThI npHBO)l'1TC'1 peJyJJhTa­

TbI rco11orw1eCKOro 11 rHLIPO.ll.HHaMHLJeCKOro '.\10)..ICJIHpOBaHHJI pa3pa60TKH 

'.\1eCTopo*L1.eHH'1 Ka.rtaMKac c np11MeHeH11eM BrB, a TaK*e rrnaHHpoaaHHe 

H npHMCHcHHe flOT Ha MecTopo)l(,UeHHH YJeHh. 

flOCTJ)OCHHe rH.ilPO.UHHaMHLJeCKOH MO)lCJJH OribITHOro yt.taCTKa MC­

CTOpO)l(.iJ.eHHJI KanaMKac H ee ananrau11J1 K ct>aKTHlfeCKOH HCTOpHH pa3pa-

60TKH npoBe11.eHbI B flK «Eclipse- I 00» KOMriaHHH Schlumberger. 

flpH IlOCTpoeHHH rH.ilpO.UHHaMHlfeCKOH Mo.ne.111 HCCTOJ1b30BaHbl cne­

llYfOUUfC HCXO.UHbie .naHHbIC: 

• u11ct>p0Ba'1 TJ)eX'.\iepHaH reonorHLJecKaH Mo.nenb onbITHoro yLJacTKa; 

• ct>11J11Ko-x11M11qecK11e caoiicTBa Hect>TH H raJa, JaBHCHMOCTb ceoHCTB 
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He<t>rn OT ,uaBJ1emu1 (PVT-csoikrna), npe,ucTaBJ1eHHbie B pa3,ue:1e 2.2; 
• Kp11Bble OTHOCl1TeJ1bHblX <t>a30BbIX npoH11uaeMOCTdi Heqn11, raJa 11 

BO,UbI; 

• 3aB11Cl1MOCTb Ha'laJibHOro nnaCTOBOro ,uasneHl1H OT rny611Hbl, no­

,1y'leHHlUI Ha OCHOBe 3aMepa nnaCTOBoro ,uasneHl1H npHMbIMl1 11 KOCBeH­

HbIMl1 MeTo,UaM11; 

• reonoro-npoMbICJIOBbie naHHbie no no6b1'1e 11 3aKa'!Ke, 11HTepsa­

naM nep<t>opaQ1111, pe3yJibTaTaM JaMepa nnacTOBbIX 11 3a6ottHbIX nasneH11i1 

B CKBa»mHax. 

A,uanTaQl1H rn,upOll11HaMH'leCKOH MO.UeJm K 11CTOpHH pa3pa60TKl1 

(MO.UH<t>11KaQ11H c y'leTOM <t>aKTH'leCKHX naHHbIX 'JKCnnyarnu1111) npoBe.ll.eHa 

B uenOM no o6'beKTY Mone1111poBaHl1H 11 no CKBa)l(HHaM no OCHOBHbIM no­

Ka3aTeJIHM pa3pa60TKH: ,uo6bJ'le He<t>TH 11 )l(H,UKOCTH, 3aKa'IKe BO.LI.bl, 3a-

6ottHOMY H cpe.ll.HeB3BerneHHOMy nnaCTOBOMY ,uaBJieHHIO. A.ll.anTaUHH MO­

.ll.eJIH BbinOJIHeHa 3a Beeb nepHO.ll. '.}KCnJiyaTaUHH CKBall<HH OllbITHOro 

y'laCTKa - c 01.01.1991 r. no 01.01.2011 r. (scero 20 neT 3KcnnyarnQHH). 

BpeMeHHoii mar - I Mecnu. 

)J.aJiee Ha MO.ll.eJI11 paCC'll1TaH peKOMeH,uyeMblH sap11aHT peaJIH3aUHH 

TeXHOJIOfHH BrB npH COBMeCTHOH 3aKa'!Ke B nnacT ra3a H BO.ll.bl, o6pa6o­

TaHHOH nAB, B BH).le neH006pa3HOH CHCTeMbl, C npHMeHeH11eM KOMnpec­

COpHOH CTaHI._\HH. 

)J.Jrn peamnaUHH Bf'B npe.ll.JlaraeTCH ocyrn.ecrBHTb Bb1pa6omy rma H3 

raJOBbIX rnanoK ropH30HTOB l0-1 C H IO-I '!epe3 7 CKBaJKHH B lpe6yeMOM o6o­
eMe .ll.O 7,4% ro.ll.OBblX OT reonor11'lecKHX Janacos 3THX o6beKToB. KoMnettca-

1.J.IDl OT6opa raJa 113 raJOBbIX rnanoK npe;zycMal'pHBaeTCH '1epe3 22 HarHera­

TeJibHbie 6apbepttb1e CKBa)l(HHbI, no 11 CKBIDKHH Ha KlDK,LlbIH rop1130HT. 

Ha y'laCTKC MCCTOpO)l(JleHHH KaJiaMKac peaJ111Jau11n npoQecca Bf'B 

npe,uycMarp11saeTCH B orpaHH'leHHblH ncpHO;J. BpeMeHH 4 ro,ua. 3aTCM 

npouecc Bf'B npeKpall(aeTCH H Bb1pa60TKa Janacos He<t>T11 Ha y'laCTKe Me­

cTopO)l(JleHHJI npOH3BO,UHTCH 110 o6bI'IHOH TeXH0;1or1111 3aBO.ll.HeHHH c 11po­

,UBl1)l(eHHeM raJOBO.ll.JIHOH CMeCH 3aKa'IHBaeMOH BO)lOH. 

Ha octtosatt11H rn,upo,uHHaMH'ICCKoro Mo,ue1111posaH11H no11y'leHa 

,UHHaMHKa OCHOBHbIX nOKa3aTeJ1ei1 npouecca peaJIH3aUl1H TexHo,1orHH 

BfB, BlUIIO'laH ,uo6bl'IY tte<t>TH, )1(11.ll.KOCTH 11 ra3a. CTpH 'JTOM HaKonneHHaJI 

,UOllOJIHl1TeJibHaJI ,uo6bI'la Hecpn:1 3a 5 neT COCTaBHJla 2699 Tb!C. TOHH. Co­

rnaCHO npe.ll.JIO)l(eHHOMY npoeKTY Ha MeCTopo)l(JleHHH Ha'lfffO OllblTHO­

npOMblllIJieHHOe BHe,upett11e TexttonornH Bf'B. AKT o BHe.LlpeHHH np1111ara­

eTCH K .ll.HCCepTaU11H. 
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):la.ace, .u;u1 ycJJOBHH '.\-leCTOpO:>K,LleHml YJeHb onpe11eneHbl OCHOBHbte 

Kp1Hep1111 np11Mcttcmu1 CTOT: JOHhI c tta1160JlbWHM CKonnettHeM ocTaT0'-1-

HhtX 3anacOB (cornacHO KapTaM OCTaTO'-IHblX JanacoB); BblCOKml HeO.llHO­

pO.UHOCTb u;rncTOB, n1160 BblCOKonpoHHUaeMblC 30Hbl, npHypO'-ICHHhJe K 

ncc'-laHblM Te;1aM; o6BO.UHCHHOCTb CKBa:>KHH, 06ycJIOBJieHHa.11 npopblBaMH 

no BblCOKOOpOHHUaeMblM nponJiaCTKaM; Ha;rn'-!He OOJJHblX .11'-!eeK Ha 

y 1iaCTKe ( OTCYTCTBHC 6e3JICHCTBYI01.11HX H JlHKBHJIHpoBaHHb!X CKBa)f<HH ); 

6:iaronpH.11THOC TCXHH'-leCKOe COCTO.llHHC CKBa:>KHH y'-laCTKa, OTCYTCTBHe 

HapyweHHH 1KCIIJlyaTaUHOHHblX KO.lOHH, JaKOJIOHHblX nepeTOKOB H T,Jl, 

Ha MecTopO:>K.ilCHHH «YJeHh» B 2013r. npoBeJieHbI onhITHo-11poMb1-

cJ10BbIC 11cnhITaHHJ1 npe.uno:>Kettttoii TCXHOJIOrHH CTOT c 11cno,1b30BatttteM 

no.'lHaKpmrnMtt.lla MapoK POLY-T-101, Al1Kocpna11, FP-307. Meponp11.11rn.11 

6hL'lH ocyw.eCTB,leHbl Ha 73 CKBa:>KHHax. 

CTo pe3y,'lbTaTaM TCXHOJlOfH'-leCKHX IIOKa3aTe.leH 11pHMCHeHHe 00-

JlHMepOB FP-307, POLY-T-101 3cpcpeKTHBHee: CHH:>Kettwe o6BO.L{Hettttocrn 

COOTBCTCTBCHHO Ha 4 H 3%, yBe.111'-!eHtte npttpocrn 1106b!'-IH HecpTH B cpe.u­

HCM Ha COOTBeTCTBCHHO 1,9 H 2,2 TlcyT. 
AttaJJH3 3cpcpeKTHBHOCTH Texttonor1111 CTOT B ueJloM noKa3aJJ, '-!TO 

Otta cnoco6cTByeT CHH:>KeHHIO o6BOJIHeHHOCTH H OOBbIWeHHIO JJ.e611Ta pea­

rnpy101.1111x JJ.06brnaIOW.HX CKBa:>KHH. 113 311 OKpy)l(alOW.HX CKBa:>KHH 171 

o-rpearnpoaa.111 Ha JaKa'-!Ky. 06w.a.11 ttaKon.1emrn.11 .uono.1tt11Te.1bttaJ1 JJ.06b1-

'-!a HCcpTH OT BHCJJ.pCHH.11 Meponptt.llTHH B 2013 ro.LJ.y COCTaBHJla 103,33 TblC. 

TOHH. AKT 0 BHe.LJ.pemm npHJlaraeTC.11 K .UHCCCpTaUHH. 

Bbrnoi.LI H peKoMeui.au.nn 

I. Pa3pa6ornH HOBhIH cnoco6 pa3pa6oTKH ttecprnttoro MecTopo:>KJJ.ett11.11 c 

npHMetteHHeM BO.UOraJOBOro 803.LJ.eHCTBH.ll (BfB). 
2. B na6opaTopHhIX ycnoa11.11x 11ccJle.uosattb1 pa3JJH'-IHhJe aapttaHThI BrB. 

CTony'-ICHO, '-!TO npHpaw.ettHe K03cpcpHUHeHTa Bb1TeCHeH11J1 OTHOCHTeJlb­

HO 3aao.uttett11.11 cocrns11no: 11p11 BrB c MernttoM - 9,4%; np11 BfB c 

aJoTOM - 7 ,0%; np11 BrB c McrnttoM + DAB - 12,0%; np11 BrB c aJo­

ToM + CTAB - 9,0%; np11 no,'lMMepttoM3aBo.LJ.HeHHH - 2,4%. PeJyJihTaThI 

;1a6opaTopHblX pa6oT I103BOJI.llIOT peKOMCH.ilOBaTb HCilOJlb30BaHHe COOT­

HOIIJCHHJI o6be:'v!OB 3aKa'-IHB3eMblX ra3a H BOJJ.bl B .u11ana30He 0,2-0,5 B 

JaBHCHMOCTH OT peaJJhHb!X ycJIOBHH pa3pa60TKH. 

3. Pa3pa6ornHHhie Texttonorn11 nonyqettttJI BOJJJ.yxa, o6oramettttoro aJo­

TOM, H BOJlhl, o6orarneHHOH cepOBO.l1.0P0.1lOM, nptt O'HfCTKe yrneBOJIO­

pO,llHOro ra3a, MoryT HaHTH urnpoKOC npttMettemi:e B Ka'-ICCTBC pa60'-IHX 
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areHTOB np11 IIO)])l.ep)f(aHHH flJI3CTOBOro )l3BJJemrn Ha pa3pa6aTbIBaeMblX 

Heqncra30BbJX MCCTOpO)f()lCHHJIX. 

4. Pa3pa6oraH HOBblH cnoco6 pa3pa6oTKH MeCTopO)f(.lleHHJI c noTOKOOT­

KJIOHeH11eM 3aryw:eHHOH BO)lOH (noTOKOOTKJIOHJltoW:aJI TexHo,1orm1.), 

OCHOBaHHblH Ha peryJI11poBaHHH BJl3KOCTH OTOpO'"IKH 3arymeHHOH BO.Ubl. 

B Jia6opaToptth1x ycJIOBHHX 11ccJie.uoeaHhl K03<jl<jl11u11eHTbI BblTCCHeHHJI 

OCTaTO'"IHOH He<jlTH nocJie 3aBO.llHeHHJI 33Ka'IKOH pa3JIH'IHblX MO!lH<jlH­

Kau11i1 OTOp04KH 3arymeHHOH BO.Ubl. floKa3aHO, •no MaKCl1M3-lbHaJI .llO­

flOJIHHTeJlbHaJI .uo6bJ'la HC<jlTH .llOCTHraeTCJI npH BJl3KOCTH OTOp04KH Ha 

45% BbIWe BJl3KOCTl1 BO)lhl HCflOJlb3YCMOH )l.lJI 3aBO.llHeHHR. 

5. P33pa6ornH HOBbIH cnoco6 ceJieKTHBHOro B03.D.ei1cTBHJI Ha npH3a6oi1Hyto 

30HY CKBa)f(HH. flpe,U.lO)f(eHa CJIC.llYIOlllaJI flOCJie.D.OB3TCJibHOCTh peaJIH3a­

UHH cnoco6a: nepeKpbITHe HH)f(Hero nep<t>op11poeaHHOro nHTepeaJia npo­

.llYKTHBHOro nJiaCTa nec'JaHhlM CTaKaHOM H C03.llaHHC LlHHHCTOH npo6KH 

H8.ll nec'laHblM CTaKaHOM MJI era repMeTH33UHH c HCIIOJlh30BaHHCM KOH­

TCHHepa c KaHaTHOH TCXHJ.fKOH; npOBC.llCHHe ceJieKTHBHOro B03]J.CHCTBHJI 

Ha npo.uYJ<THBHhIH nJiacT (fPn, CKO, PHP 11 .D.p.); npo!\1bIBKa cKBa)f(HHhI 

.llO HCK)'CCTBCHHOro 3a60JI, cnycK COOTBCTCTBYJOW:ero )KCm1yaTaUHOHHO­

ro o6opy.uoeaHHR H BBO.ll B )KCf1Jlyarau1110. 

6. Ha MCCTopo)l{.lleHHH «Y3eHh» B 2013r. npoeeneHhl onhITHo-npoMh1c;10-

Bhie HCilhlTaHHJI IlOTOKOOTKJIOHJltoUJ.eH TeXHOJIOrHH c HCflOJlb30BaHHCM 

noJI11aKp11JiaM11.ua MapoK POLY -T-101, A.JIKo<t>Jia.ll, FP-307. Meponp11J1-

THJ1 6hIJIH ocymecTe.r1eHh1 Ha 73 CKBa)f(HHax. Atta.1113 3<t><jleKTHBHocT11 

TCXHOJIOrHH flQT B UeJIOM IlOK33aJI, 'ITO OHa CflOC06CTBYCT CHH)f(CHHIO 

o6BOilHCHHOCTH H nOBblillCHHIO LI:C6HT3 pearwpytolUHX no6bIB810lllHX 

CKBa)f(HH. 113 311 OKp~aJOW:HX CKBa)f(HH 171 OTpearnpOBaJIH Ha 3aKa'l­

Ky. 06w.aJI H3KOilJICHHaJI )lOilOJIHHTeJihHaR .Ll.06bJlfa Hecl>TH OT BHC.llpCHHJI 

MeponpHHTHH B 2013 ro.uy COCTaBHJia 103,33 TblC. TOHH. 
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